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Accurate and reliable cryogenic temperature measurements are needed for a 
number of NASA applications. Currently available sensors are either not 
reliable enough in corrosive environment or offer limited temperature 
resolution at cryogenic range. MicroXact Inc. is proposing to continue the 
development of a multiplexible fiber optic temperature sensors solution to 
provide accurate (<100mK), fast (>10ms update rate), reliable, harsh 
environment-compatible measurements of cryogenic flows and cryogenic 
tanks. Phase I resulted in unambiguous proof feasibility of the proposed 
approach and in Phase II MicroXact proposes to optimize the fabrication 
procedures to meet program objectives. The proposed technique will 
provide an ultimate solution for NASA and other customers. 

•Temperature measurements in LOx and LH2 pipes (NASA).
•Liquid level sensing in cryogenic tanks (NASA).
• Cryogenic temperature measurements in various research  or research& 
development applications (commercial).
•Temperature monitoring on superconductor power lines (DoE, CERN, etc.).
•Superconducting RF cavity temperature mapping (DoE).
•Temperature measurements on superconducting magnets (commercial,
academia, government labs).

Optical 
fiber with 
sensors

Core
Cladding

CuO Nanoceramic
Coating

Protective 
Coating

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
380

400

420

440

460

480

500

520

540

560

 Temperature (K)

S
tra

in
 (p

pm
)

Work Plan:
•Task 1 – Develop CuO/epoxy nanocomposite.
•Task 2 – Demonstrate elastic properties of nanocomposite at cryogenic 
temperatures.
•Task 3 – Develop nanocomposite fiber coating.
•Task 4 – Demonstrate performance of single-point fiber optic sensor at 
cryogenic temperatures.
•Task 5 – Design the temperature measurement solution for NASA 
applications.
•Task 6 – Develop the concept of Phase II, commercialization strategy, 
and transition to manufacturing.

Technical Objectives:
•O1 – Develop the CuO/epoxy nanocomposite coating.
•O2 – Demonstrate nanocomposite fiber coating.
•O3 – Design the temperature measurement solution for NASA 
applications.
•O4 – Develop strategies for product commercialization and transition to 
manufacturing.


